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Abstract

Leukocytoclastic vasculitis (hypersensitivity vasculitis) is defined as small blood vessel inflamma-
tion with skin or other systemic manifestations due to infections, drugs, or neoplastic disease.
This clinical case report highlights an association between ceftriaxone and leukocytoclastic vas-
culitis in a 49-year-old female patient with a history of penicillin allergy, on mirtazapine for anxiety
disorder. Articles concerning antibiotic-induced leukocytoclastic vasculitis are also reviewed. The
patient reported a symptom of upper respiratory tract infection and fever 5 days previously for
which she received ceftriaxone for 2 days before presenting to the emergency department with a
pruritic skin rash in the upper and lower extremities and swollen lips for | day. The rash was
erythematous, maculopapular, itchy, and non-tender, with no mucus membrane involvement.
Laboratory investigations revealed leukocytosis (white blood cells, 22.3 x 10%/L) that was
mainly eosinophilic (18.4%). The patient was administered prednisolone and antihistamine after
stopping ceftriaxone empirically. A skin biopsy confirmed the diagnosis of leukocytoclastic vas-
culitis. Significant clinical improvement was observed after treatment initiation. Upon follow-up,
the skin rash was resolved entirely with no scars; however, there was skin-peeling over the lower
extremities. Recognition of antibiotic-induced leukocytoclastic vasculitis is crucial as many classes
of antibiotics can contribute to this condition. Continuation of the offending drug may lead to
life-threatening complications.
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Introduction

Leukocytoclastic vasculitis (also known as
hypersensitivity vasculitis) is defined as
small blood-vessel inflammation, typically
presenting with generalized symptoms,
such as fever, arthralgia, myalgia, and
skin manifestations described as painful
purpuric lesions in the lower and upper
extremities.'* Leukocytoclastic vasculitis is
sometimes associated with other systemic
manifestations, for example, involving the
renal or gastrointestinal systems.**

Precipitating factors include infections,
drugs, chemicals, and systemic and neoplas-
tic disease,” with reports of leukocytoclastic
vasculitis in patients post coronavirus dis-
ease 2019 vaccination, and in those with
inflammatory bowel disease.®” When leu-
kocytoclastic vasculitis is suspected, it may
be diagnosed after detailed history, physical
examination, and laboratory investigations,
and confirmed by punch skin biopsy show-
ing neutrophilic infiltration into small
venule walls.® 0

Most cases of drug-induced leukocytoclas-
tic vasculitis are treated by discontinuation of
the offending agent and application of sup-
portive measures. Severe and chronic cases
may require systemic steroids.” Here, the case
of a 49-year-old female patient who developed
leukocytoclastic vasculitis after receiving cef-
triaxone for acute pharyngitis is described,
and currently available literature regarding
leukocytoclastic vasculitis is discussed.

Case report

A 49-year-old female patient with a history
of penicillin allergy and Guillain—Barré

syndrome secondary to influenza vaccine,
presented to the emergency department of
King Abdulla Medical City in September
2019, with a pruritic skin rash in the
upper and lower extremities and swollen
lips for 1 day. Five days prior to hospital
presentation, she reported an upper respira-
tory infection and fever that was treated
with ceftriaxone. After taking 1 g intrave-
nous ceftriaxone, daily for 2 days, she
developed a skin rash involving the upper
and lower extremities, including the palms
and soles. The rash was erythematous, mac-
ulopapular, and simultancously pruritic
and burning (Figure 1). Swelling was con-
fined to the lower lip, with no facial puffi-
ness, tongue swelling, hoarseness of voice,
difficulty breathing, or change in her mental
status. Besides the known history of peni-
cillin allergy, the patient reported an allergy
to particular foods that suggested an immu-
noglobulin (Ig)E-mediated process. There
was no reported patient or family history
of autoimmune diseases. Systemic review
was unremarkable, except for generalized
arthralgia and myalgia.

On examination, the patient was con-
scious, oriented and anxious, but not in dis-
tress. Vital signs were as follows: blood
pressure, 137/84 mmHg; pulse, 127 beats per
min; respiratory rate, 18 breaths per min;
body temperature, 37.7 °C; and oxygen satu-
ration, 98% room air. The cardiovascular,
respiratory, and gastrointestinal examination
was unremarkable. The skin exam revealed
erythematous, maculopapular, and non-
tender rash that spared the mucus mem-
branes and affected the upper and lower
extremities, including the palms and soles.
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Figure |. Representative image of skin lesions in a
49-year-old patient with leukocytoclastic vasculitis.
The lesions covered the anterior and lateral aspect
of the lower limbs, and showed asymmetrical
violaceous discoloration with sharp borders and
different sizes, ranging from [—-6 mm.

Initial laboratory investigations revealed
leucocytosis  (white blood cell count,
22.3 x 10°/L) with a predominance of eosi-
nophils (18.4%). Results of renal and liver
function tests, and urine analysis, were
within normal limits. The chest x-ray was
unremarkable, but the electrocardiogram
showed sinus tachycardia. The patient was
started empirically on an anti-inflammatory
dose of prednisolone (0.5 mg/kg, oral, daily)
and antihistamine (10mg oral cetirizine,
daily). Results of additional blood
workup, including tests for antinuclear anti-
body, rheumatoid factor, herpes simplex
virus, complement levels and tryptase level
were within normal limits. Skin biopsy
revealed perivascular inflammatory infil-
trate composed of neutrophils with frequent
eosinophils, and prominent vascular

damage evidenced by the presence of endo-
thelial injury and extravasated red blood
cells (RBCs), suggestive of leukocytoclastic
vasculitis (Figure 2). The skin rash pro-
gressed after 3 days to involve the trunk
in addition to the extremities, with the
development of tense bullae and notable
development of palpable purpura, mainly
on both ankles and heels, which were swol-
len. Nevertheless, there remained no facial
or mucosal involvement. Prednisolone
administration was increased to an immu-
nosuppressive dose (1-2 mg/kg, oral, daily)
for 5 days with reduction of 5Smg every
3 days, which led to significant clinical
improvement and rash resolution.

The patient was discharged, and during
an outpatient follow-up visit after 1 month,
the skin rash was observed to have resolved
entirely with no visible scars. However,
skin-peeling was observed over the lower
extremities.

Ethics approval was not deemed neces-
sary for this case report. Patient data were
deidentified and verbal informed consent to
publish the case was obtained from the
patient. The reporting of this study con-
forms to CARE guidelines.'!

Discussion

Leukocytoclastic vasculitis is a histopatho-
logic term commonly used for small-vessel
vasculitis, also known as hypersensitivity
vasculitis. The incidence rate is around
30 cases per million people per year,
and it affects both sexes equally.'>!?
Leukocytoclastic vasculitis may occur as a
primary disorder or as a secondary condi-
tion in association with drugs, infections
(particularly upper respiratory tract infec-
tions), collagen-vascular diseases, hemato-
logic disorders, or malignancy.'* However,
in around one-third of patients, the precip-
itating factors are impossible to ascertain.'’

Drug-induced leukocytoclastic vasculitis
accounts for about 10% of all vasculitis
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Figure 2. Representative photomicrographs of haematoxylin and eosin-stained skin pinch biopsy sections,
showing mild spongiosis with focal vesicle formation and perivascular inflammatory infiltrate in the dermis,
composed of neutrophils and frequent eosinophils. Prominent vascular damage is evidenced by the presence

of endothelial injury and extravasated red blood cells.

cases. Antibiotics, particularly beta-lactam
groups, sulfonamides, and quinolones;
cyclosporine; azathioprine; methotrexate;
and allopurinol; antithyroid drugs, particu-
larly propylthiouracil; valproic acid; phe-
nytoin; anti-tumour necrosis factor-o
agents; and hydralazine are well-known
causes of leukocytoclastic vasculitis.'>'°

Leukocytoclastic ~ vasculitis  usually
presents as skin lesions in a palpable purpu-
ric form that likely begins 7-21 days after
exposure to a particular agent. It mostly
involves the lower extremities and less fre-
quently affects the forearm, hand, back,
sacral, and gluteal regions. Other less
common skin manifestations include
vesicles, bullae, nodules, or ulcers. In addi-
tion to skin lesions, leukocytoclastic vascu-
litis may be associated with systemic
manifestations, such as abdominal and
joint pains, and renal involvement.”®

Detailed history, physical examination
and laboratory workup are essential steps
in evaluating leukocytoclastic vasculitis,
focusing on the presence of underlying
cause and systemic involvement.”! The
American College of Rheumatology pro-
posed criteria to define leukocytoclastic
vasculitis including patient age >16 years;
use of a possible drug in temporal relation
to symptoms; palpable purpura; maculo-
papular skin lesions; and biopsy of a skin
lesion showing neutrophils around arterio-
les or venules. At least three of five criteria
must be present to diagnose leukocytoclas-
tic vasculitis with a sensitivity of 71% and
specificity of 83.9%.>2 The present case
scored 5 out of 5, which favours the diag-
nosis of leukocytoclastic vasculitis.

Biopsy of skin lesions for histopathology
and examination under immunofluores-
cence is the gold standard for confirming
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a diagnosis. The presence of perivascular
inflammatory cell invasion with necrosis
of the vessel wall and fibrinoid material
deposition is pathognomonic for leukocyto-
clastic vasculitis.'” These findings may
change after approximately 2 days, so it is
necessary to take a biopsy within 2448 h
from the onset of skin lesions.'%?!

The precise mechanism of pathogenicity
of leukocytoclastic vasculitis is unknown.
However, circulating immune complex
deposition in the walls of arterioles,
capillaries and postcapillary venules is pro-
posed to play a role.** **> Immune complex
deposition (IgG and IgM) leads to activa-
tion of the complement cascade (C3a and
C5a), which produces chemotactic factors
and vasoactive cytokines. Consequently,
neutrophils become activated and migrate
to the affected tissue injuring the vessel
wall by releasing lysosomal enzymes such
as collagenases, clastase and free oxygen
radicals. Thus, permeability of the damaged

vessel wall increases, causing leakage
of RBCs and fluid that generates
purpura.>*!'%-2

The management of cutaneous leukocy-
toclastic vasculitis depends on the actiology
and severity of disease. Mild cutaneous
manifestations are self-limited and may
need symptomatic relief with antihistamine
and nonsteroidal anti-inflammatory drugs
with discontinuation of the offending
agent. However, systemic involvement
needs steroids alone or in combination
with immunosuppressive drugs.'®***¢ In
general, skin-limited disease has a good
prognosis, and the time to recovery is vari-
able, ranging from days to weeks.?”®
Nonetheless, around 10% of reported
cases develop recurrent or chronic
involvement.?

An extensive review of the published lit-
erature was performed by searching three
databases (PubMed, Scopus, and Google
Scholar) for articles published between
January 1955 and  October 2021.

Keywords used in the search were:
antibiotic-induced leukocytoclastic vasculi-
tis, antibiotic and leukocytoclastic vasculi-
tis. Case reports and case series with study
samples aged >16 years, involving antibac-
terial drug, that were published in English
were included. After removal of duplicates,
all articles were fully reviewed by two
researchers (AAA and ESB).

A total of 60 published articles were
included, comprising a total of 74 cases
published between 1955 and 2021 (Table
1).20:26:2730-86 - Apalyses of the reported
cases of antibiotic-induced
leukocytoclastic vasculitis revealed that it
is associated with numerous classes of anti-

biotic, including penicillin (amoxicillin,
amoxicillin-clavulanic  acid,  oxacillin),
cephalosporins  (cefazolin,  cephalexin,

cefuroxime, ceftriaxone, cefotaxime), fluo-
roquinolone (ciprofloxacin, levofloxacin,
ofloxacin), macrolides (azithromycin, cla-
rithromycin), vancomycin, teicoplanin,
trimethoprim-sulfamethoxazole, dapsone,
linezolid, pristinamycin, tigecycline, isonia-
zid, streptomycin, rifampin, ethambutol,
and pyrazinamide.

Based on the present review, the most
common antibacterial drug-type to cause
leukocytoclastic vasculitis was the fluoro-
quinolone group, particularly ciprofloxa-
cin. The minimum duration for developing
symptoms was 1 day and the maximum
duration was 5 months. Patient age
ranged between 17 and 88 years and twice
as many male than female patients were
affected, which contradicts a previous
study suggesting no predominance between
the sexes.”®

All cases presented with non-blanching
purpuric rash in all extremities, and the
trunk and face without affecting the
mucous membrane. However, 26 cases
showed systemic manifestations along with
skin lesions; 18 of which involved the
kidney in the form of acute kidney injury,
seven involved gastrointestinal systems and
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presented with diarrhoea and hematemesis,
and one case had both gastrointestinal and
renal involvement.

The patient in the present case was a
49-year-old female who presented with
localized symptoms in the form of a non-
blanching purpuric rash that started in both
extremities and progressed to involve the
trunk. There was no systemic involvement,
and the rash was preceded by ceftriaxone
intravenous injection that was administered
for upper respiratory tract infection 2 days
prior to presentation for rash. The majority
of cases included in the review (64 out of
74 cases) were diagnosed by skin biopsy and
a few were diagnosed by clinical examina-
tion, kidney biopsy, endoscopy, or oral
challenge test. The present case was diag-
nosed by skin biopsy that showed a typical
finding for cutaneous vasculitis.

The reviewed cases were treated either by
discontinuation of the offending antibiotic
alone or with the addition of systemic ste-
roids. Cyclophosphamide was administered
in four cases, all of which had systemic
involvement (renal and gastrointestinal).
Most of the cases were observed to have
complete skin manifestation resolution
and normalized kidney function, except
four deceased cases. The duration of reso-
lution varied from 3 days to 2 months. In
the present case, ceftriaxone discontinua-
tion and systemic steroid administration
resulted in complete recovery in 1 month.

In conclusion, medications are one of the
important precipitating factors of leukocy-
toclastic vasculitis and some, such as anti-
biotics, are used in daily practice. Thus,
recognition of this reaction is important as
it may lead to fatal consequences, and dis-
continuation of the offending drug is a
major part of the management.

To the best of our knowledge, this is the
first reported case of ceftriaxone-induced
leukocytoclastic vasculitis in the Middle
East, and the first published review of

articles concerning antibiotic-induced leu-
kocytoclastic vasculitis.
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